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USSR/Mining - Underground Pires, Mine Safety Jul 52

"Prevention of indogenous Fires in Coppér «Pyrite Mines," A. A. lIvanov, K, M,
Charkviani, k. P. Diyev, K, V. Kochnev, Z. O. Sheins, Ye, ¥. lordan, F. k., Pavliov

®Iz Ak Nauk, Otdel Tekh Nauk" No 7, pp 1037-1044

Presents results of works conducted since 1947 by s tToup of Soviet investigators
studying causes of underground fires and establishing preventive measures. Discusses
selection of mining system safe in respect to fires, silting as tasic preventive
measures against underground fires, and ventilation for cooling ore rocks and for
minta;ning normal temp conditions in mines, Submitted by Acad A, A, Skochinskiy
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KOCHNEV, K.V., prof,, doktor tekhn.nauk
Besults of solentific studies on the technical preve
Sbor, rab. po silik, 803139 14l mm(f&i%fﬁ“'
1. Gorno-geologicheskiy institat Ural'skogo filiala AN SSSR,
(Mine dusts) (Lungs—~Dust diseases)
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KOCHERY, K.V,, prof., doktor tekhn.nauk; REZN - .
5.8., gornyy insh. } IXOV, N.A., gorayy insh.; FILATOV,

Controlling dust formation in the Korkino open- t nine
8bor. radb. po silik., no,3:179-85 '61, perpd ’ (MIRA 15:10)

i; Oornm:olouchuny institut Uraltskogo filiala AN 888R, trest
(Chslyabinak Basin—Coal mines and mining) (Mine dusts)
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KOCH”EV. quQo Eto:.’ doktor ukhn.mnk; Sﬂbm, ZoGo, ktnd.khilieh“kikh m}
?tm ] GIGQ’ w.mm‘km‘ muk

Preventing dust fomﬁon and keeping down floating dust in the
Korkino open~pit mine, 8bor. rab. po silik. no.3:109-117 '61,
’ (MIRA 15:10)

1. Gorno-geologicheskiy institut Ural'skogo fillala AN SSSR,
Chelyabinsk basin--Mine dpsts)
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KOCHNEV, K.V., prof., doktor tekhn.neuk; D'YAKO 7
3 ;o , : «nauk) ¥V, V.V, gornyy insh.; EOVALEY,

Effeot of the speed and initial dust content eurren
plcking up dust from the surface of un: vorkoiﬁ.: ?bor. nbf ;: 18
s11§ks £0.31119-128 161, (MIRA 15:10)

1. Gorno-geologicheskiy institut '
Inetitnt omeay ey institat Oraliskogo filiala AN 5S8R 1 Sverdlovskiy

(Mine dusts)




"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86- 00513R000723520010 1

Hips. R SERR A TSI U FRE BRI RIS BRSARRLAY) BASETERARN L0 iR NSRS SSRGS AT ISR R INREIOEANES DN

F

KOCHNEV, K.V, prof.6 doktor tekhn.nsuk; SHEIMA, Z.G., kand.khim.nauk;
'—mmbu, G.0., hnl khim,nauk

Wetting agents and additives as means of controlling the
process of dust prevll Bor'ba s sil, 5121-27 ‘62,
(MIRA 16:5)

1, Gorno-geologicheskiy instituf Ural'skogo filiala AN SSSR,
(Mine dustsi—-Prevention)
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EOTHIET, K.

33206, XCCIZEV, K. Trud 4 presnya.-dva pokoleniya (ocherki ob ivan.
tektil'schilakh ivanevakiy al'ranakh, kni. 11, 1649, c. 1953

S0: Latopis'! Zhurmal'nykh Statsy, Vol. 45, Yosima 1949
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Zinaida Men'shikova, Moskva, Moskovskiy rabochiy, 1951
62 pe port.
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KOCHNEY, Wikpat)

ﬂlt fifth of the SOVPR~YOLY lan, Av, { komm, & 20,1825
a 16), your P (MIMA 1611

(Iuwo polioy)
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RQGHNEV, M.F.y GALYGIN, AV,

Designing continuous plekling uni's, Me2allu~g 10
no,1121-32 Ja 165, TMIRA 1814}

1, Nachal'nik listoprokatnogo Lsekha Magnitogorsxogo
metallurgicheskogo koabinata (for Kochray,, 2. Nachal'rik
iravil'rnogo otdsleniya Magnitogorrkogo me*allurg! :heskcgo
kombinata (for GCalygin).

3 B
R b
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Translation from: Relerativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 140 (USSR}
AUTHORS: Benyakovskiy, M.A., Shadrin, V.A,, Kulikov, V.1,

Uzivenko, A.M., Kustobayev, G.G., Kochnev, M.F.,
Kutuyev, Ya.S.

TITLE: The Interrelation of the Pressure, the Pull. and the Thickness
of a Strip Subjected to Cold Rollirg {(Vzaimosvyaz' davleniya,
natyazheniya 1 tolshchiny lenty pri kholodnoy prokatke)

PERIODICAL  Byul. nauchno-tekhn, inform. Ural'skiy n.«1. in-t chernykh
metallov, 1957, Nr 3, pp 114-123

ABSTRACT: A three-stand rolling mill of the MMK was employed during
research concerned with the effect of rolling (R) rate on the
thickness of a strip {S), the establishment of interrelation of
pressure and pull during cold R, and determination of the sig-
nificance-of longitudinal and transverse thickness variations in
the S. A mathematical relationship is established between the
basic parameters of the technological process of cold R of a S.
It 15 cstablished that variations in the tension of the strip mid-
way between the stands of a mill have a decisive effect on the

Card 1/2 formation and magnitude of thickness variations in the §S.
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137-58-6-12155
The Interrelation of the Pressure, the Pull, and the Thicknessofa Strip(cont.)

Fluctuations of R rate at the MMK have practically no effect on the thickness
of the §. Variations in the pull produce thickness variations in the S equiva~

lent to 0.01-0.02 mm on the average.
S.N.

Polnemleclioragaiey D2 tenloPregsre Aletrivuticn 2, Rolling cillceeApplicaiinrg

Card 2/2
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BRNYAXOVSKIY, M.A.s XULIKOY, V.1.; SHADRIN, V.A.; KOLPAXOY, 1.P.; KUTUTRY,
Ya.8,; KUSTOMYRY, Q.0,sKOCHNRY, X.7.; YESIFOY, I.V.; PETROV, B.1.

eﬂu...ll......
Powver consuaption.for the deformation of metal and conditions of
strip rollings. Stal! 17 no.1159=63 Jau '57, (n1RA 10:3)

1. Ural'skiy institut chernykh metallev § Magnitogorskiy metallur-
gichaskiy komdinat,

(Ralling (Metalwork)

5o
‘]
L3

231
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GUSEY, Vasiliy Pedorovich; KVI®L0, M.B., insh., retsensent; XOCHNEY,
—-ML0., ash,, retesnsent; MASKNTSYAN, Aud., insh., red.;
QOHINTYNYA , L,,.' tokhn, ted,

(Assemdly and sdjustmsnt of verticel profeller
_ pusps] Montash
1 naledka vertikal'sykh propellernykh nasosov, Noskva, Oos,
nsuohno-tekin.isd-vo mashinostroit,1it-ry, 1960. 197 p,

: [}

{fuxping mohinery) (NIns 13:11)
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7“‘31”, “0’.. W“Q'M m.] cmm. lJ., insh,

fw centrifugal mine pmp, HNeuch, trudy MOI no.231209-216
58, ‘ (m‘ 15!12)
. (Mine pumps)
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RABINOVICH, N,I.; KUNDZICH, M.M., insh., retssasent; KOCHEY. N
insh,, red.; ZHURAVLEYA, K.N,, red.1sd-vas oy

1 L] ..'

(Moddle pumpipg nuuoﬁo for irrigation]Peredvishnye nasos
.“nt.il om.mh‘ m.k“’ ﬁllh‘il, 1%2. u’ Po m

(Pumping stations) (Irrigation) (MIRA 1613)
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Holo Boobmoy, Examination of sbeiormal seotors of the logarithmic curves of the
dissociation pressure of cobalt arsenides. P, 1210

This wvork is devoted to the study of the disscoiation pressure of cobalt arsenides.
This investigation vas preceded by the stady of igition temperatures of cobalt arsenides
by heating them 1in a stresm of air. This work is to augment the characteristics of
arsenides bty studying their behavior in & neutral atmosphere near their ignition temperse
ture and on the given dissociation pressure to characterise the cobdelt arpenides
thermodynanically,

guii- 92; Metallurgy of Heavy NWon-Perrous Metels of the Ural Industrial Institute, March
]

S0t Jourpal of Apolied Cheaistry (USSR) 2, Wo. 12 (1%48)
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f"mm Tensloén of Sillcon Oxide,” P. Y. Gel14,
M. L. mw, Uﬂl Ind mt imeai 8., M. Kirov, ) ”

Dok Ak Neak S88R* Yol IXI, No 4

‘stngxu vapor pressure of silicon dioxide between

and 1100° O, Tabulates resalts. Independence
of uo vapor tension of 1te degree of volatilizatica
shove that solid state is a umntd phuo, and Dot
& s0l1d solation. Babmitted 1.3 May A8
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KOSHNZV, K. I,

26272

 "Effect of the Oxides of Alkali Metals on the Vis-
Kochnev, M. ¥. xoehm‘,*‘ru. A. Gyrdymov

Iz Ak Nauk 888R, O™N, ¥o 8, pp 1182-1188

Discusses exptl smelting of Ni ores for obtaining
complete characteristic of coapn and properties of

- slags. Establishes that slags with 10-12% PeO and S
17-19% MgO sre extremely difficult to melt and have

- high viscosity. Presence of alkali metal coxides

~ in amount of 1.5-2.0% reduces high fusibility and

i viscosity of these slags, promoting their removal

262123

from furnace. Such favorable effect of oxides
takes place only vhen total content of silica and
alumina does not surpass approx 52%. Presented by
Ac.d 1. P, hﬂlﬁ ” Ni no
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Characteristics of vari
of copper selenide. 1sv.
D 'S3.

1. Predstavieno akadesikos I.P.Bardiays. (Copper cospounds)
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 KICHNEY, MY,

DIYEY, ¥ikolay Pavlovichi YIUENICHEY, Sergey Aleksandrovich; l‘y:‘?'
Aleksandr Stepanovich, Woﬂ LUCHED, Ta.V.,
redaktor; KOVALEXXD, ¥.1., tekinicheskiy redaktor

and concentrates inmverberatory furnaces)
%t.::igﬁimrpg:l; sednykh rud 4 kontsentratovy uchebdnoe p:::bh
dlia shkol 1 kursov sasterov. Sverdlovek, Gos. uuehno-tokt(n'&m m—z;
1itery po charnol § tsvetnoi metallurgit, 1954, 300 p.
?OmthnMU) (Seelting furnaces)
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KOCHITV, M. 1.

AID - P-86
Subject ¢ USSR/Chemistry

Card 1 1
A\lthor. 3 m’.', 'c PQ’ W'."o Il' me' V. '0' ‘M 8107““’ oo !‘0

Title :+ Formation of manganese sulfate from manganese dioxide by ferrous
sulfate or pyrite »

Periodical Zhur. Prikl. Khim. 27, no. &, 356-359, 1954

Abstract . Roasting of manganese dio de with ferrous sulfate at
S r-ou0"d converts 96-99% mangansse into sulfate; vith pyrite, 87.5-
89% Mn. Three references (V.8.8.R. )t 1935-1944. Three graphs
three tables.

(%]

Institution

Rone
Sutmitted ¢ Pebruary 16, 1953

2
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AQLITRXIY, Tiktor lhkunllrwtch;,m. redaktor; KBL'NIK, V.P.
redaktor isdatel'stva; XOVALANKO, X. ...uthnlohuuy rm‘tor ’

E’ho manufacture of copper vire bars; theory and practice)

ofsvodstvo aednykh valerbarsov; teorita { praktika, Sverdlovek,

Ooss nauchnoetekha, isd=ve 1itery po chernot { tevetnol setallurgit,

Bverdlovekoe otd-nle, 1956. 287 p. (ML2a 9:10)
(Vire)  (Copper--Metallurgy)
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VRO

UBSR/ Cosmochemistry. Geochemistry. Kydrochemistry
Abs Jour : Referat Thur - Kiimiys, %o b, 1957, 11520

Zaydman 1.¥. ‘ Plekhanov A.Y.
Department of cal Sciences, Academy of Sciences UBSR
On Reactivity and Thermal Transformations of Sphalerite

1"- " m’ mdn t.m. nl, 1”6, '0 6' 1“‘171

Investigated was the dependence of heating rate of a specimen of spha-
lerite on the ¢ ature at a constant flov of heat. Chemical composi -
tion of specimen ! n $): Zn 65.15, 8 32.25, Pb 0.M2, Ye 0.78. Correla-
tion between rate of heating (Cdegres/minute and tesperature 1s represen»
ted by a graph which is of the nature of tudson changss with a gradual
subsidence on incresse in temperature to 650 . The curve showp two shar-
Ply manifested maxima (at 650 and 950°) and tvo minima (at 850 and 1020°),
after vhich the curve extends upward. Anocmalous progression course of the
graph is due to the occurence of a number of thermal transformtions asso-
diated with charges in state of crystal lattice. A correlation has beea
ascertained betveen {ntervals of thermal transformations of ZaS and tempe-
rature of critical points of the forming elemsnts.
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SOV/137-58-10-2] 303
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 123(USSR)
AUTHORS: Zalazinskiy, G.G., Diyev, N.P., Kochnev, M. 1. o

TITLE: On the Kinetics and the Mechanism of Oxidation of o Copper -
nickel Alloy at Elevated Temperatures (O kinetike j mekhanizme
okisleniya medno-nikelevogo splava pri vysokikh temperaturakh)

PERIODICAL: Tr. in-ta metallurgii. Ural'skiy fil, AN SSSR. 1957, Nr |,
Pp 59-64

ABSTRACT: The kinetics of oxidation (O)of a Cu-Ni alloy (1) in the process
of multiple heating and the diftusion of 0, in | were investigated,
and comparative data on the oxidation in air and in O; were det-
ermined. Attempts to establish selective diffusion of Cu and Ni
in the process of 30 hours' O of I containing 4. 19 Ni were
unsuccessful, The rate of diffusion of O, in I in the process of
its O at 1000°C in air is higher than the rate of the growth of
the scale, as the result of which 1 becomes saturated with O .
The rate of O of | quickly increases with the saturation of {ts
entire mass with O,. The rate of O of | in either air or 0, in
the 700 - 10000 lemperature range increases - 2.2 times with

Card 1/2 2 100° increase in lemperature. The rate of O of 1 in O, is on
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SOV/137-58-10-21303
On the Kinetics and the Mechanism of Oxidation (cont. )
the average 1,56 times higher than in air. The rate of O of 1 in air at 700 -

800° is lower than the rate of O of electrolytic Cu, whercas at 900 - 10000
it is higher than that of pure Cu.

N. L,

1. Copper-nickel alloygs--Oxidation 2. Copper-nickel alloyge~Temperature factors
3. Copper--Diffusion 4. Niokel--Diffusior.

Card 2/2
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' SOV/H7‘58412-14303
Translation from: Referauvnyy thurnal, Mr'allurgiva. 1958, N- |2, p 53 (USSR)

AUTHORS: Volkova, pP. 1., Diyev, N. P, Kochnev, M. *,

-

TITLE: The Behavior of Zinc Compounds When Matte 15 Allowed 10 Stand
(Povedeniye soyedinenty tsinka pri otstaivam: shteynov)

PERIODICAL: Tr. In-ta
87-92

metallurgii, Ural'sikiv f11. AN SSSR. 1957, Nr 1, pp

ABSTRACT:

C is in solu.
highet, the excess ;s in the form of a

which rises to the surface

and forms a thick viscous
mass that complicates $eparation of the matte and the slag. The

ZnOFe203 tFeS=2ZnS+ Fe304 reaction occ UrTing in the melts causes

the bulk of the 2p ferrite to convert t0 ZnS when allowed fo stand for

a long period. The magnetite is concentrated by segregation sn the
Card 1/2 lower portion of the matte ingot, and also 1n ity upper portion, which

- 1
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- SOV/137.58-12.24303
The Behavior of Zinc Compounds When Matte is Allowed to Stand {cont.) '

is of elevated viscosity when allowed o stand. Small amounts of S$i0; and Al203
found in matte melts do not precipitate.

Ye. 2.
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SOV /137-58-12-24300
Translation from: Referativnyy thurnal. Metallurgiva, 1958, Nr 12, p 53 (USSR)

AUTHORS: Voikova, P.1., Diyev, N. P., Kochnev, M. 1.

TITLE: Reaction Between Zinc Matte and Metallic 'ron {Veaimodeystviye
mezhdu tsinkovistym shteynom i metallickeskim zhelezom)

PERIODICAL: Tr. In-1a metallurgil. Ural skiy fil. AN SSSR, 1957, Nr 1, pp
93-98

ABSTRACT: The reaction between ZnS and metallic Fe in the 600- 13009C tempera-
ture range is studied. The thermodynamic calculation of the {sobar
potential is studied. (t shows that trhe probability that the reaction
would occur rises with temperature. A study 1s made of the rate of
reaction between Zn matte and metallic Fe. [t 1s established that:
1) The quantity of Zn removed in the process at a given Fe content
rises with temperature; 2) the reaction between the solid phases
occurs in the first 20 min, after which it ceases; 3) when the Fe
content in the specimen is low and the temperature 18 10000, the
reaction between Zn matte and Fe hardly occurs at all;, 4) the
marked change in the isobar potential of the reaction between Zn$

Card 1/2 and metallic Fe at 900° corresponds to the maximum Zn removal
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SOV /137-58-12-24300
Reaction Between Zinc Matte and Metallic Iron

established by kinetic investigations.

L.S.

Card 2/2
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SOV/137-58-7-14554

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p 87 (USSR)

AUTHORS: Skornyakov, G.P., Motova, Z.A.(_ww-

TITLE: Luminosity of Converter Flame During the Fining of Blister
Copper (O svechenii plameni konvertera v period dovodki
chernovoy medi)

PERIODICAL: Byul, tsvetn. metallurgii. 1957, Nr 24, pp 20-22

ABSTRACT: A photometric study was conducted of the converter flame
(by spectroscope connected to a film camera), and nptical
monitoring by photoelectric pyrometer with recording potent-
jometer was performed. In both cases, intensity of emission
was found to increase during the fining period, this being con-
nected with an increase in the Cu contents of the melt. Max-
imum emission of light was attained during the final 5to 8
min. The subsequent sharp drop is apparently to be explained
by the onset of Cu oxidation.

1. Flames-Spectographic analysis 2. Pholometry--Appli- L.P.
cations 3. Photoeleciric pyrometers--Applicaticns 4. Copper
Card 1/1 ~<Properties
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24-58-3-9/38
AUTHORS:Kochnev, M.I., Plotnikova, A.F. and Starkov, L.N. (Sverdlovsk),
e A Al S

. TITLE: Temperature Features of the Process of Oxidation of Copper
» Bulphide (Temperaturnyye osobonnosti protsessa okislsniya
sul'fida medige

PERIODICAL: Izvestiya Akademii Nauk 833R, Otdeleniye Tekhnicheskikh
Nauk, 1958, Nr 3, pp 82-88 (USSR)

ABSTRACT: Modsrn conceptions on the changes in the electron structure
of atoms and their influence on the character of the chemical
bond forces, gained from the sntudy of semi-conductors, Justify
a more thorough analysis of various phenomena involvea in ‘
metallurgical processes., In earlier work in this field,reln=-
ting to compounds of heavy non-ferrous matals, the team of
the authors of this paper established the existence of a tem-
perature correspnndence in the shaacres of the properties
of these compounds and of their components, “he aim of
the work described in tuis paper was tc study the inter-
relation between the temperature changes and the properties
of copper and sulphur aand the properties of the simple com=
pound Cu,8 formed from these, Cu,S was chosen for investiga-

tion due to the fact that {t is one of the tasic components
of the raw materials for which new processes of roasting and
Card 1/4 8melting are being developed. Two specimens were investigat-
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c4=53-3-9/38
Temperature Features of the Procesa of Oxidaticn of Copper 8Sulphide,

ed which were prepared synthetically by smelting, tke res-
pective compositions being the following: 78.9% 6u, 21,1% 8
and 79,1% Cu, 20.?% 8 (the theoretical compcsition being
79.8% Cu, 20,2% S). In both cases the composition wus in

the range of solid sclutions of sulphur in c:zs. The differ-

" ences in the composition of the two opecimeng proved to bde
of little importance, The experiments were carrisd out
mainly with sulphide grains of the sizes 0.50 to 0,63 mm,
Oxidation of the sulphide was carried cu% in a vacuum set-
up, a sketch of which is shown in Fig.l, p.83, using the
method of circulating air in a closed ayste=, drawing it through
a layer of the charge which 1s heated to a zertain tem-
perature; the gases obtained after drawing cff the air through
the charge were caught by a device in which cocling by means
of liquid nitrogen was applied for the purpcase of freszing out
sulphurous acid anhydride and sulphuric anhydride, According
to Averbukh, B.D. (Ref.7) the quantity of forming sulphuric
anhydride under these conditions is very low and, tkerefore,
was not determined sepsrately, The investipations were

carried out with a constant initial air pressure in the system
Card 2/4
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24-53-3-9/38

Temperature Features of the Process of Oxidation of Csprer Sulphide.

of 408 mm and a constant temperature of the charge, which
were established during each measurensnt cf cxyger consuapt-
ion after three minutes. Tue tota) duration of +he axperi-
nent was 21 or 30 mins. The graph, Fig.,2, gives tke change
in the speed of oxidation of Cu.3 during contirnuous heating,
The graph, Pig.3, gives the temﬁerucu:e dopendeace of the
coefficient of eiectrlcal resistance of the copper, The
graph, Pig.4, gives the teaperature dependence of the oxida-
tion speed of copper sulphide along a frash zurface, The
graph, Fig.5, gives the tenperature dependenze of the quan-
tity of copper whizh is present in the fora of oxides and
sulphate in the residue on the degree of oxidation of Cues.

In Fig.6 the consumption of ‘oxygen and the yield of sulphur-~
ous acid anhydride as a function of the teaperature are
graphed. It was established that the speed of oxidation of
Cues does not change continuously with teaperature but is

complicated by a number of anonalous deviations within
narrow temperature ranges, The teaporatures of the narrow
deviations {1 the kinetics of oxidation of copper sulphide
are critical temperatures for pure copper anrd pure sulphur
Card 3/4 the manifestation of which is considersd ags being the result
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24-58-3-9/38
Temperature Features of the Process of Oxidation of Copper Sulphide,

of changes in the electron structures of the atoms with in-
creasing temperature. The character of the changes in the
speeds of oxidation of the copper sulphide at critical tem-
peratures is elucidated and the limits of anomalous temper-
ature ranges were detormined; in mos% cases the sharp flue-
tuations in tho oxidation cpeed reach 20 te 30% and take
place in the temperature range 5 to 15°C, On the basis of
study of the oxidation isotherma, the degrce of utilisation
of the oxygen and the yield of sulphursus acid anhydride and
of the influence of the oxidation duration, the conslusion
is arrived at that the determining factor in the procass of
oxidation of Cu,S at temperatures up to 450°C is the formation
of gulphate. THere are 6 figures and 12 references, 11 of
which are Soviet, 1 Eanglish,

ASSOCIATION: Institut metallurgii Ural'skogo filiala, AN 8SSR
(Institute of Metallurgy, Ural Branch Ac.Sc,, USSR)

SUBMITTED: January 3, 1957,

Card 4/4 1. Copper sulfide.~Ozidation 2, T-ipor ture--Effocts

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1

l;gt.g.ﬁ‘,_m‘ — L J 1
i’!‘!ﬁ:{lg}f'!;{'j, 1
%{ H s‘“ 'l,ll i ig
g L AHEE
ll!{ﬁi ~§,"§13 | H'g i !ii l!i P
:z | "Ql (i1 IR
i ﬁl} | it

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1

80V/24-58-4-22/39
AUTHORS: _Kochpev, M.I. and Plotnikova, A.F. (8verdlovsk)
TITLE: Kinstics of Reducing Magnetite at Temperaturss at Which

Transformation of Iron Tekes Place (Kinetika vosstanov-
leniya n tnogo zhelesnyaka pri texperaturakh
prevrashchenly theleza)

PERIODICAL: Izvestiya Akademii Nauk 88SR, Otdeleniye Tekhnicheskikh
Nauk, 1958, Nr 4, pp 118 - 121 (USSR)

ABSTRACT: In earlier work one of the authors of the paper found that
there is a direst relaticn and a temperature correspondence
between the ¢ es taking place in various metal compounds
and the changes the properties of the individual
slements forming these compounds. In this paper, the
authors aimed at verifying this conclusion for iron oxides
and thus to try and explain anomslous phenomena taking

lace in redustion processes. To bring the theoretical
estigations nearer to industrially used saterials, the
suthors used in the experiments magnetite and not pure
oxides. The composition of the ore was as follows: 51.1%
Fe, 22.9% ¥eO, 0.18% MnO, 12.0% Mg0, 0.55% CeO, 1.74%
cardl/7 Alp0s. 9.9% 810,, 2.6% B, 0.05% Cu. The kinetics of
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. S0V 2«-58-4~2%‘?9
Kinetics of Reducing Magnetite at Temperatures at Which Transforsation

of Iron Takes Place

reduction wermﬁuv:nt1gatcd on & circular vacuum test rig
(described in an earlier psper) (Ref 20) inside a hydrogen
atmosphere; the initial pressure was 408 mm, hydrogen
was sucked through a layer 25 mm high, rcighlns 7 g, with
article dimensions between 0.4 and 0.6 ma. The tgzperature
n the layer was measured with an accuracy of + 1 “C; the
circulation speed was 600 1l1./min with a volume of the
systea of 800 ml. Thehfaneoua reaction products were
frogen out in a trep which was cooled by liquid nitrogen.
The ore was heated to the desired temperature in vacuua

(10 2 t0 107> ma Hg). Yollowing that, a quantity of
hydrogen was introduced which was equal in every case,
maintaining thalgroasura constant. The speed of reduction
was judged from the consusption of hydrogen in the closed
system which was measured every minute. Bvery three
minutes the system was joined to a vacuum and, after that,
the temperature was readjusted and the gaseous phase :
renewed. It could, therefore, Ve sssumed that a number
of successive measurements, carried out at 3 min intervals, '
Card2/7 provided the isotherm of the reduction of the ore. At
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50V/24-58-4-22/39
" Kinetics of Reducing Magnetite at Temperatures at Which Transformation
of Iron Takes Place

each temperature the experiments were carried out with a
fresh ore specimen. Since the aim of the work was to
elucidate the existence of a relation between the changes
in the properties of the iron, at temperatures at which it
is known that phase transformations take place, and the
kinstics of reduction of iron oxides under equal conditions,
thninvcstisationlowcre carried out in the temperature

range 700 to 910 "C. In this temperature range magnatic

as well as polymorphous 3runsfornations take place in the
iron at 768 and 95%-910 C, respectively. The speeds of
reduction of megnetite, expressed in terms of hydrogen
consumption during the first 3 min as a function of the
temperature, are grghed in Pigure 1. 1t can bde seen that
the graph contains several anomalous sections. The
obtained results Justify rovision of certain views expressed

Card 3/7
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, 80V/24-58-4-22/3%9
Kinetics of Reducing Iagnatito at Temperatures at Which
Transformation of Iron Taekes Place

on the kinatics of reduction of iron oxides. 1In the
first instance, it is quite evident that sintering
phenomena, changes in the porosity and recrystallisation
of the tu&iod substances and in the reaction grcductl,
changes of speed of diffusion and the speed of chemical
reactions do occur in the course of variation of the
temperature during reduction of the ores and of iron
oxides. The most plausible explanation of the anomalous
phenomena in the processes of reduction is dbased on the
(] e8 of the state of the iron atoms as a function of
the temperature, particularly as regards phase tranidr-
mations. Thé obtained results (Pigure 1) indicgte that
the jumps in the speed of reduction at 752-756 "C
correspond to the magnetic transformation of the iron:
and not to the Curie point of the magnetite. Thus, the
change in the character of the chemical process at ths
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80V/24-58-4-22/39
Kinetics of Reducing netite at Temperatures at Which
Transformation of Iron Tekes Place

temperature of etic transformation of the iron
confirms the conclusion that the anomalous phenomens in
the chemical and ghylicnl processes at various
tezperatures are based on the changes in the state
of the atoms and not on changes of the crystal lattice.
It can be seen from the graph, Figure 2 (temperature
coefficient of the electric resistance of iron) that the
thermal coefficient of the electric resistance changes
reciably in the tgmperature range 400 to 450 “C and
also at 550 and 650 “C.
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80V/24-58~4-22/39
Kinetics of Reducing I;gnotito at Temperatures at Which
Transformation of Iron Takes Place

The following conclusions are arrived at:

1) The speed of reduction of magnetite with hydrogen
decreases in jumps and then again increases within narrow
temperature range &p roaching the follonigs t emperatures:
magnetic transformation of the 3ron (752 "C), o
Yeg-» Yo transformation (906 “C) and at about 820 “C,

at which the properties of the iron change considerably.
2) Using the example of the jusp-like change in the

speed of reduction at temperatures of the magnetic
transformation of iron it is shown that the abserved
snomalies in the kinetics of the process are based on the
changes of the electron structure of the iron atoms.

3) The anomalies in the kinetics of reduction of ore

are «plained more satisfactorily than hitherto from the
point of view of transforsations taking place in the iron. .
2) fThe results of the here described work zan be applied
for seleoting optimum emperatures for the preparation and

card 6/7 processing of ores in the neighbourhood of critical points.
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80Y/24-58-4-22/39

Kinetics of Reducing Magnetite at Temperatures at Which
Transformation of Iron Takes Place

There are 2 figures and 27 references, 2 of which are
Bwedish, 1 German, 1 Bnglish and 23 SBoviet.

ASSOCIATION: 1Institut metallurgii Ural'skogo fillala AN BS3R
(Institute of Metallurgy, Ural Branch of the

Ac.8¢. UBBR)
SUBMITTED: March 11, 1957

Card 7/7

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1

9!

AUTHOR: Kochney, M,I. (Sverdlovsk) 8OV/28-58-11-32/82

TITLE: On the Kature of Isothermal Procegses in the Blast
Furnace (O prirode izotermicheskikh protsessov v
domennoy pechi)

PSRIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, 1958, Kr 11, pp 121-123 {USSR)

ABSTRACT: In investigating the heat exchange processes in blast
furnaces, the charge of which contains ores and fluxes,
it was established that the curve of temperature
distribution along the height of the furnace is S-shaped
(Refs 1-8), It is characteristic that in the central
part the temperature in the vertical direction changes
very little and is naintsined spontaneously in the
neighbourhood of 800 to 900 C; the difference between the
temperature of the gases and of the charge assumes in
this region the minimum value of 5 to 10°¢. The presence
of this quasi isothermal zone, referred to as the no-load
reserve zone or the zone of moderate temperatures, was
considered as being a stable, typical relation. However,
recent experiments by N. N, ﬁabarykin and F, A, Yushin

(Ref 9) have shown that if fluxed agglomerate is saelted
Cardl/3 without charging ore and limestone, the previouslv
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B0V/24-58-11-32/42
On the Nature of Isothermal Processes in the Blast Furnace

mentioned temperature distridution is not maintained and
the temperature curves show two to three isothermal
breaks. The cause of these has not been clarified. On
the basis of data obtained from practical experience and
analysis of the thermal balance of blast furnaces, it can
be concluded that in the reserve zons of the blast furnace
a considerable &velqment of reduction processes tedoss pleoe md also
an intensification of the processes of heat exchange which is
brought about by the isothermal processes., Froa the
correspondence between the teaperatures of the change in
the properties of iron and its oxides and the teaperatures
at which the break in the temperature rise occurs in blast
furnaces it can be concluded that the appearance of
isothermal sones is dus to transient states of iron and
its oxides, i1.e, it is due to the nature of the main
reacting substances,
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S0Y/24-58-11-32/42
On the Nature of Isothermal Processes in the Blast Furnace

There are 23 references, all of which are Soviet,

ASSOCIATION: Institut metallurgii Ural'skogo filisla AN BSSR
(Institute of Metallurgy, Ural Branch of the Ac.Sc., USSR)

SURMITTED: April 17, 1957
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FPLEXCHAROY, A.P.; XOCHNEY, N.1.
‘W

Phase transformations of solid state sins, Trudy Inst.set.UPAN
888R 1no.J137-42 '59. (MIRA 13:4)
(2ino) (Phase rule and equilidrius)
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